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exposure processing should be 
performed as it is. If the pellicle foreign 
matter adhesion inspection is not 
performed, a light shielding shutter 5 is 
opened to perform exposure operation. 
If the reticle is to be subjected to the 
pellicle foreign matter adhesion 
inspection, the shutter 5 is closed. The 
control part 10 starts the inspection 
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an excimer laser head 11 so as to 
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( 57 )Abstract: 

PROBLEM TO BE SOLVED: To enhance space efficiency inside a device so as to 
miniaturize the device, to enhance space efficiency inside a clean room and to reduce 
total cost by using an exposing light source as a light source for inspecting a pellicle and 
a reticle. 

SOLUT ION: The reticle 3 carried to a reticle scanning stage 4 by a reticle carrying part 
1 is vacuum-sucked and fixed on the stage 4. A pellicle foreign matter adhesion 
inspecting control part 10 judges, on the basis of information from a man-machine 
interface part 1 2, whether it is a reticle to which pellicle foreign matter adhesion 
inspection should be performed or a reticle to which such inspection should not be 
performed but exposure processing should be performed as it is. If the pellicle foreign 
matter adhesion inspection is not performed, a light shielding shutter 5 is opened to 
perform exposure operation. If the reticle is to be subjected to the pellicle foreign matter 
adhesion inspection, the shutter 5 is closed. The control part 1 0 starts the inspection of 
an adhered matter and outputs a signal to an excimer laser head 1 1 so as to make an 
excimer laser emit light. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pellicle foreign matter adhesion test equipment of 

semiconductor fabrication machines and equipment, and reticle test equipment. 

[0002] 

[Description of the Prior Art] If a semiconductor device in recent years is seen, detailed-ization will progress, and in 
semiconductor manufacture process, the environment in which detailed-ized processing is more possible still is needed with this 
processing also about the semiconductor aligner which manufactures this semiconductor, and semiconductor fabrication machines 
and equipment. 

[0003] however, the above -- detailed -- the environment [-izing / environment ] serves as very expensive environmental 
facilities, such as the maintenance costs Moreover, it is in the inclination of enlargement in recent years, and the equipment itself 
which uses this wafer and a reticle has the inclination of enlargement, and the reticle which is the wafer and original recording 
which are used about the aforementioned semiconductor aligner also occupies most spaces in the clean room which requires a 
sustaining cost. 

[0004] Thus, when using the semiconductor fabrication machines and equipment to enlarge in the expensive environment of 
space cost, the installation area and space efficiency pose a problem. 

[0005] Conventionally, in the pellicle included in semiconductor fabrication machines and equipment and a reticle, and mask 
foreign matter adhesion test equipment, checking stage where the portion which is installed in the ** tone space where the stage 
which conducts the inspection is different from equipment, or is exposed using some space in equipment is another was installed. 
[0006] Moreover, also about the light source used by the pellicle and the reticle, and mask foreign matter adhesion inspection, it 
had to have the original light source of the aforementioned pellicle and a reticle, and mask foreign matter adhesion test equipment, 
and had to install near the stage of the aforementioned pellicle and a reticle, and mask foreign matter adhesion test equipment. 
[0007] 

[Problem(s ) to be Solved by the Invention] If the environment in which detailed-ized processing is possible is seen as the 
aforementioned conventional example described, the construction costs and maintenance costs will recent years become more 
expensive and more expensive, and it will become a technical problem how many equipments are installed in the limited space or 
how space efficiency is gathered and total cost is lowered. 

[0008] About the semiconductor fabrication machines and equipment used in a situation which was described above, it has the 
former and composition which does not change and has the stage of a pellicle and a reticle, and mask foreign matter adhesion test 
equipment, and the reticle stage used by exposure, respectively, and each operation is performed and it is operating 
[0009] The reticle stage which will be used for exposure about the aforementioned stage if the both stage is seen It is possible to 
operate at uniform velocity for a scanning function, again A pellicle and a reticle, A scanning stage with the reticle moves in the 
bottom of the light source with which the scanning stage of mask foreign matter adhesion test equipment was fixed. Although the 
adhesion contaminant on a pellicle and a reticle, and a mask is inspected simultaneously and both have the same function, it is 
located in the different portion in equipment, respectively, and has become the factor which enlarges the size of the whole 
equipment. 

[0010] Moreover, it is the factor which the space which has two or more light sources of lighting light, such as exposure light, an 
actual pellicle and an actual reticle, and mask foreign matter adhesion inspection, and the light source has also about the light 
source increases, and enlarges the whole equipment. For this reason, the problem which the number of equipment installation in 
an expensive clean room is decreased, and says space efficiency if the worst happens had occurred. 

[00 1 1 ] Moreover, since the wavelength of the light source to inspect and the actually used light source differed, the measurement 
error had occurred under the influence of the transparency portion of a reticle. Or it was necessary to amend for [ many ] making a 
measurement error into the minimum, and the problem that an operation and check row sake will be complicated had occurred. 
[0012] In addition, while there is also no means to check and the contaminant had adhered when a contaminant etc. adhered while 
having conveyed on the reticle stage for exposure after the pellicle and the reticle, and the mask foreign matter adhesion 
inspection end since the stage which inspects a pellicle and a reticle, and a mask differed from the stage which actually uses a 
pellicle, the trouble of making in large quantities was also generated [ the deed poor product and the poor element ] for exposure 
operation. 
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[0013] It is the 1st purpose of this invention gathering the space efficiency inside equipment in view of the above-mentioned 
trouble, and miniaturizing equipment, gathering the space efficiency in a clean room, and lowering total cost. 
[0014] The 2nd purpose is the influence of the transparency portion of a reticle being lost since the wavelength of the light source 
to inspect and the actually used light source is the same, and becoming possible to conduct a pellicle and a reticle, and mask 
foreign matter adhesion inspection, without amending for [ many [ making a measurement error and a measurement error into the 
minimum, and simplifying an operation and check row sake. 

[00 1 5] The 3rd purpose is preventing manufacture of the poor product by the cause of a contaminant etc., and a poor element in 
order to inspect a reticle state just before making the same the stage to inspect and the actually used stage, and losing the problem 
of the contaminant adhesion generated at the time of movement of a reticle and actually using it. 

[0016] The 4th purpose is always inspecting and observing a pellicle and a reticle, grasping the increase in a foreign matter which 
is connected with manufacture of a poor product and a poor element, and preventing manufacture of the poor product by the cause 
of a contaminant etc., and a poor element also during exposure. 
[0017] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, by sharing with a pellicle and a reticle, the exposure 
light source of mask foreign matter adhesion inspection or a pellicle, and the drive stage of a reticle the exposure light source used 
for exposure or a pellicle, and the drive stage of a reticle, this invention person found out that the above-mentioned technical 
problem was solved, and resulted in this invention. <BR> [0018] That is, it is characterized by 1st this invention using the 
exposure light source as the light source of a pellicle and reticle inspection in the pellicle and reticle dust-particle-mspection 
equipment of semiconductor fabrication machines and equipment of a scanning method. 

[001 9] It is characterized by 2nd using a reticle stage or a mask stage as a pellicle and a drive stage of reticle inspection in the 
pellicle and reticle test equipment of semiconductor fabrication machines and equipment of a scanning method. 
[0020] It is characterized by 3rd conducting a pellicle and a reticle dust particle inspection simultaneously with exposure 
operation of semiconductor fabrication machines and equipment in the pellicle and reticle test equipment of semiconductor 
fabrication machines and equipment of a scanning method. Here, an error can be displayed based on the result which conducted 
the pellicle and the reticle dust particle inspection simultaneously with exposure operation of semiconductor fabrication machines 
and equipment. Moreover, a reticle washing stage can be displayed as compared with the result which measured last time the 
result which conducted the pellicle and the reticle dust particle inspection simultaneously with exposure operation of 
semiconductor fabrication machines and equipment. 

[0021 ] thus - the semiconductor fabrication machines and equipment of this invention -- the same place - exposure, a pellicle 
and a reticle, and mask foreign matter adhesion, and while conducting the reticle stage of a sake, a pellicle and a reticle, the 
control system that conducts mask foreign matter adhesion inspection, a pellicle and a reticle, the detection system that conducts 
mask foreign matter adhesion inspection, a pellicle and a reticle, and mask foreign matter adhesion inspection, it has a shading 
mechanism for making it inspection light not reach a wafer 

[0022] The reticle for exposing is conveyed by the reticle stage in this composition. A reticle conducts affix inspection on a 
pellicle and a reticle, and a mask before exposure on the aforementioned reticle stage. 

[0023] If a reticle is conveyed on a reticle stage, the shutter for shading between a reticle stage and a lens will be closed. It can 
come, simultaneously a seizure signal is inputted into a pellicle and a reticle, the detecting element of mask foreign matter 
adhesion checking, and a control section, and the aforementioned detecting element and a control section start operation. It 
svnehronizes with the start of a detecting element and a control section of operation, a synchronizing signal is outputted to the 
light source, and the light source will be in a standby state. 

[0024] A pellicle and a reticle, and a mask foreign matter adhesion inspection control section output the signal of an inspection 
start, it synchronizes with the aforementioned signal, and the light source lights up a start pellicle and a reticle, and mask foreign 
matter adhesion inspection, after a pellicle and a reticle, a mask foreign matter adhesion inspection detecting element, and a 
control section end a pellicle and a reticle, and mask foreign matter adhesion inspection, exposure operation is possible for 
equipment at the reticle which outputted the quenching signal to the excimer laser, opened the shutter for shading between it, 
simultaneously a lens and a scanning stage, and conducted the aforementioned inspection - a state is carried out 
[0025] Moreover, an exposure sequence is started, a seizure signal is again inputted into a pellicle and a reticle, and the detecting 
element of mask foreign matter adhesion checking from a reticle-stage control section, and the aforementioned detecting element 
starts operation. 

[0026] It synchronizes with operation of a control section, and a pellicle and a reticle, and a mask foreign matter adhesion 
inspection control section output the signal of an inspection start, synchronize with the aforementioned signal, and conduct a 
pellicle and a reticle, and mask foreign matter adhesion inspection. 

[0027] After an exposure sequence is completed, a pellicle and a reticle, and mask foreign matter adhesion inspection are ended, 
a pellicle and a reticle, and a mask foreign matter adhesion inspection control section compare with the display on equipment as 
error information or the measurement result measured last time, and a pellicle and a reticle, a mask foreign matter adhesion 
inspection detecting element, and a control section display a pellicle and a reticle, and the washing stage of a mask from a 
comparison value. 
[0028] 

[Function] By conducting a pellicle and a reticle, and mask foreign matter adhesion inspection on an equipment scan stage, thus, a 
pellicle and a reticle, The place only for mask foreign matter adhesion inspection stages becomes unnecessary-, and the space 
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efficiency inside equipment is gathered. Equipment is miniaturized, the space efficiency in a clean room is gathered, and it 
becomes possible to lower total cost. It can inspect without movement of the reticle between a pellicle and a reticle, a mask 
foreign matter adhesion inspection stage, and the scanning stage for exposure. In order to inspect a reticle state just before losing 
the problem of the contaminant adhesion generated at the time of movement of a reticle and actually using it, it becomes possible 
to prevent manufacture of the poor product by the cause of a contaminant etc., and a poor element 

[0029] In addition, since the wavelength of the light source to inspect and the actually used light source is the same, the influence 
of the transparency portion of a reticle is lost. Without amending for [ many ] making a measurement error and a measurement 
error into the minimum A pellicle and a reticle, It becomes possible to conduct mask foreign matter adhesion inspection, and a 
pellicle and a reticle are always inspected and observed also during exposure, the increase in a foreign matter which is connected 
with manufacture of a poor product and a poor element is grasped, and it becomes possible to prevent manufacture of the poor 
product by the cause of a contaminant etc., and a poor element. 
[0030] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using a drawing. 
[0031] 

[Example] [Example 1 ] drawing 1 is drawing having shown the circumference of the reticle scan stage of the semiconductor 
fabrication machines and equipment of an example 1 . Drawing 2 is drawing having shown the relation between a reticle scan 
stage and the shutter for shading. Drawing 3 (a) and (b) are drawings having shown measurement for adhesion of the foreign 
matter on a pellicle. Drawing 4 is the flow chart view having shown the operating sequence of this example. 
[0032] As shown in drawing 1 , these semiconductor fabrication machines and equipment have the reticle conveyance section 1 
for conveying a reticle 3 in the reticle scan stage 4 on the equipment which fixes the reticle 3 and the aforementioned reticle 3 for 
burning a semiconductor pattern, and the aforementioned reticle scan stage 4, and the reticle scan stage 4 carries out vacuum 
adsorption, and is fixing the reticle 3 conveyed from the reticle conveyance section 1 on the scanning stage 4. The reticle scan 
stage 4 performs a move scan to a longitudinal direction on drawing 1 , and exposes the depiction pattern on a reticle 3 on a wafer 
(un-illustrating). 

[0033] On the scanning stage 3, the pellicle foreign matter adhesion inspection detecting elements 2a and 2b for pellicle foreign 
matter adhesion inspection are turned to and installed in the reticle 3. Slit drawing equivalent to the scanning slit for scanning 
exposure is attached in the aforementioned pellicle foreign matter adhesion inspection detecting elements 2a and 2b. 
[0034] The shading shutter 5 is attached in the lower part of the reticle scan stage 4 so that inspection use light may not have a 
bad influence on a wafer at the time of pellicle foreign matter adhesion inspection. The projection lens 6 for exposing is located in 
the lower part of the shutter 5 for shading. 

[0035] Moreover, the illumination- system lens 7 for making exposure light of an excimer laser uniform is located m a position 
which is inserted into the aforementioned pellicle foreign matter adhesion inspection detecting elements 2a and 2b It is 
discharged by DDO 1 1 to an excimer laser, and the excimer laser light which is the lighting light source of this equipment is led 
to the aforementioned illumination- system lens 7. 

[0036] 8 is amplification and the preamplifier section for carrying out optical filtering about the signal outputted from the pellicle 
foreign matter adhesion inspection detecting elements 2a and 2b, and is performing processing for improving signal amplification 
and a S/N ratio in this preamplifier section 8. 

[0()37] The signal outputted from the preamplifier section 8 is inputted into the pellicle foreign matter adhesion inspection control 
section 10. Moreover, the standby signal from DDO 1 1 is inputted into the localization signal of the shutter 5 for shading, and an 
excimer laser at the aforementioned pellicle foreign matter adhesion inspection control section 10 The pellicle foreign matter 
adhesion inspection control section 10 is located on a mother board 19, and an exchange of a signal is performed through the 
interface section 12 and the data bus for performing the control section 9 of the scanning stage 4, and a device-status display on 
the aforementioned mother board 1 9. 

[0038] The console display machine 13 is connected to the interface section 12 for performing a device-status display as a man 
machine interface. 

[t )( >39] As shown in drawing 2 , the shutter 5 for shading exists in a form which is inserted into the drive coils 4a and 4b of the 
reticle scan stage 4. The shutter 5 for shading is driven by the motor. 17 for a drive, and is checked with the localization 
photosensor 1 8 of the shutter 5 for this shading. The aforementioned motor 1 7 for a drive and a photosensor 1 8 are connected to 
the pellicle foreign matter adhesion inspection control section 10, respectively. 

[0040] I lereafter, operation of this example is explained using drawing 4 . On the reticle scan stage 4, vacuum adsorption is 
carried out and the reticle 3 conveyed by the reticle conveyance section 1 on the reticle scan stage 4 is fixed ( Step 101 ). the reticle 
to which this reticle will perform pellicle foreign matter adhesion inspection using the information on the man-machine-interface 
section 12 of equipment in the pellicle foreign matter adhesion inspection control section 10 if a reticle 3 is fixed on the scanning 
stage 4 - or the reticle which does not inspect but performs exposure processing as it is is judged (Step 102 ) 
[0041] When not conducting pellicle foreign matter adhesion inspection, the state of the shading shutter 5 is checked, if it is a 
closed state, the shutter 5 for shading will be opened and exposure operation w ill be performed through initialization of the 
scanning stage 4 (Steps 110, 111, 112, and 113). 

[0042] If it is the reticle which conducts pellicle foreign matter adhesion inspection, the pellicle foreign matter adhesion 
inspection control section 10 will input the output signal of the shading shutter localization photosensor 1 8, and will check the 
state of the shading shutter 5 ( Step 103). 
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[0043] With the shading shutter localization photosensor 18, when the shutter 5 for shading detects it as an open state, checking 
the output of the shading shutter localization photosensor 18, the pellicle foreign matter adhesion inspection control section 10 
drives the drive motor 17 of the shutter 5 for shading, and makes the shading shutter 5 a closed state ( Step 104). 
[0044] When the shutter 5 for shading detects it as a closed state, drive operation (Step 104 ) of the aforementioned shading 
shutter is skipped. If it checks that the shading shutter 5 is a closed state with the shading shutter localization photosensor 1 8, the 
pellicle foreign matter adhesion inspection control section 10 will output the standby signal for making a laser beam the move 
command to an initial valve position emit light to DDO 1 1 to an excimer laser to the scanning stage control section 9 in advance 
through a mother board 1 9. 

[0045] The scanning stage control section 9 will move the reticle scan stage 4 to an initial valve position for affix measurement, if 
the move command to an initial valve position is received ( Step 105). 

[0046] When movement to an initial valve position is completed by the reticle scan stage 4 and DDO 1 1 will be in a standby state 
to an excimer laser, the pellicle foreign matter adhesion inspection control section 10 outputs a signal for inspection of an affix to 
a start and an excimer laser at DDO 1 1 , and makes an excimer laser emit light. It can come, simultaneously a scanning operation 
start command is outputted to a scanning stage control section, and affix inspection is conducted (Step 106). 
[0047] Affix inspection is explained using drawing 3 (a) and (b). As shown in drawing 3 ( a ), the laser beam 20 outputted to the 
excimer laser from DDO 1 1 passes an illumination system 7, and is led to a reticle 3. The reticle 3 which inspects the bottom of 
this laser beam 20 carries out a scan with the scanning stage 4. 

[0048] As shown in drawing 3 (b), when an affix 1 5 is in the pellicle 14 on a reticle 3, a laser beam 20 is diffused in an affix 15. 
In the case of an excimer laser, lluorescence is emitted as this diffused light. 

[0049] Since slit drawing which is equivalent to the scanning slit for scanning exposure in the pellicle foreign matter adhesion 
inspection detecting elements 2a and 2b is attached, The signal which was emitted from the contaminant in exposure area and 
amplified in the preamplifier section 8, without detecting the fluorescence outside exposure area, The pellicle foreign matter 
adhesion inspection control section 10 displays graphically the position of the contaminant which detected the 
man-machine-interface section 1 2 to the through display 1 3 as soon as detected the position of an affix 1 5 in the position of the 
scanning stage 4 outputted from the scanning stage control section 19. 

[0050] With the data which carried out [ aforementioned ] inspection, when it becomes rejection according to conditions, such as 
the number of a contaminant, and a size, it is determined whether to expose a check as it is using the information on the 
man-machine-interface section 12 or collect ( Steps 107, 108, and 109). 

[()( >5 1 ] When it becomes acceptance, or when performing exposure of a check, the shutter 5 for shading is opened ( Step 111), 
stage initialization (Step 1 12) equivalent to 1 1 2 of the aforementioned sequence is performed, and it goes into exposure 
operation. At this time, it indicates that it let the man-machine -interface section 12 pass, and went into the exposure state. 
[0052] Although the [example 2] example 2 of an example 1 and composition is the same, the sequences of inspection differ. 
Hereafter, operation of this example is explained using drawing 1 , drawing 3 , and drawing 4 . On the reticle scan stage 4, 
vacuum adsorption is carried out and the reticle 3 conveyed by the reticle conveyance section 1 on the reticle scan stage 4 is fixed. 
By checking the state of the shading shutter 5, if a reticle 3 is fixed on the scanning stage 4, and it is a closed state, the shutter 5 
for shading will be opened and exposure operation will be performed through initialization of the scanning stage 4. The pellicle 
foreign matter adhesion Banking Inspection Department 10 judges the reticle to which this reticle conducts pellicle foreign matter 
adhesion inspection during exposure using the information on the man-machine-interface section 12 of equipment, or the reticle 
which does not inspect but performs exposure processing as it is simultaneously with this Exposure operation is then performed. 
[Ot»53] If it is the reticle which conducts pellicle foreign matter adhesion inspection, the pellicle foreign matter adhesion 
inspection control section 10 will let a mother board 1 9 pass, and will receive [ the trigger signal of the drive start from the 
scanning stage control section 9 and the positional information of a scanning stage ] a luminescence start signal from DDO 1 1 for 
a laser beam to an excimer laser again. 

[0< >54] If the scanning stage control section 9 goes into exposure operation, taking the excimer laser head 11 and a 
synchronization, the pellicle foreign matter adhesion inspection control section 10 will start inspection of an affix. 
[0d55] Affix inspection is explained using drawing 3 (a) and (b). As shown in drawing 3 (a). the laser beam 20 outputted from 
the excimer laser head 1 1 passes an illumination system 7, and is led to a reticle 3. The reticle 3 which inspects the bottom of this 
laser beam 20 carries out a scan with the scanning stage 4. 

[0()56] As shown in drawing 3 (b), when an affix 15 is in the pellicle 14 on a reticle 3, a laser beam 20 is diffused in an affix 15. 
In the case of an excimer laser, fluorescence is emitted as this diffused light. 

[0(157] As soon as a control section detects the position of an affix 1 5, it displays graphically the position of the contaminant 
which detected the man-machine -interface section 1 2 to the through display 1 3 in the position of the signal which detected this 
diffused light in exposure area in the pellicle foreign matter adhesion inspection detecting elements 2a and 2b to the slit, and was 
amplified in the preamplifier section 8 in this fluorescence, and the scanning stage 4 outputted from the scanning stage control 
section 19. [ pellicle foreign matter adhesion inspection ] [ 10 ] 

[0058] With the data w r hich carried out [ aforementioned ] inspection, when the exposed product may turn into a poor product 
according to conditions, such as the number of a contaminant, and a size, an error message is performed in the 
man-machine-interface section 12. 

[0059] Moreover, when the product exposed by conditions, such as the number of a contaminant and a size, with the data which 
carried out | aforementioned ] inspection does not turn into a poor product, as compared with the last measurement data, a reticle 
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washing stage is expected and it displays on the man-machine- interface section 12. 

[0060] this example is explained below the [example 3]. Drawing 5 is drawing having shown the circumference of the reticle 
scan stage of the semiconductor fabrication machines and equipment which are the examples 3 of this invention. As shown in 
drawing 5 , although the difference from an example 1 has taken the checking floodlighting light source from the exposure light 
source, it is the point which is carrying out slanting floodlighting of the reticle on a reticle stage by the image guide 21 on the way. 

[006 1 ] As well as an example 1 , these semiconductor fabrication machines and equipment have the reticle conveyance section 1 
for conveying a reticle 3 in the reticle scan stage 4 on the equipment which fixes the reticle 3 and the aforementioned reticle 3 for 
burning a semiconductor pattern, and the aforementioned reticle scan stage 4, and the reticle scan stage 4 carries out vacuum 
adsorption, and is fixing the reticle 3 conveyed from the reticle conveyance section 1 on the scanning stage 4. 
[(.)( )62] On drawing 1 , the reticle scan stage 4 performs a move scan to a longitudinal direction, and exposes the depiction pattern 
on a reticle 3 on a wafer (un-illustrating). 

[( >063] On the scanning stage 3, the pellicle foreign matter adhesion inspection detecting element 2 for pellicle foreign matter 
adhesion inspection is turned to and installed in the reticle 3. The image guide 2 1 which is the floodlighting section is installed in 
the position which counters the aforementioned pellicle foreign matter adhesion inspection detecting element 2. The change 
mirror 22 in an illumination system was placed, and it has changed whether the light from the exposure light source is led to an 
exposure illumination system, or it leads on an image guide to the incident-light side of this image guide 2 1 . 
[0064] At the time of pellicle foreign matter adhesion inspection, the shading shutter 5 is attached in the lower part of the reticle 
scan stage 4 so that inspection use light may not have ****** in a wafer in a bad influence. The illumination-system lens 6 for 
exposing is located in the lower part of the shutter 5 for shading. 

[0065] Moreover, a reticle 3 is turned to beside the illumination-system lens 7 for making exposure light of an excimer laser 
uniform, and the aforementioned pellicle foreign matter adhesion inspection detecting element 2 is located. It is discharged with 
the excimer laser head 1 1 , and the excimer laser light which is the lighting light source of this equipment is led to the 
aforementioned illumination-system lens 7. 

[0066] 8 is amplification and the preamplifier section for carrying out optical filtering about the signal outputted from the pellicle 
foreign matter adhesion inspection detecting element 2, and is performing processing for improving signal amplification and a 
S/N ratio in this preamplifier section 8. 

[( >067] The signal outputted from the preamplifier section 8 is inputted into the pellicle foreign matter adhesion inspection control 
section 10. Moreover, the standby signal from DDO 1 1 is inputted into the localization signal of the shutter 5 for shading, and an 
excimer laser at the ****** RIKURU foreign matter adhesion inspection control section 10. The pellicle foreign matter adhesion 
inspection control section 10 is located on a mother board 1 9, and an exchange of a signal is performed through the interface 
section 12 and the data bus for performing the control section 9 of the scanning stage 4, and a device-status display on the 
aforementioned mother board 1 9. 

[( » )68] The console display machine 1 3 is connected to the interface section 1 2 for performing a device-status display as a man 
machine interface. 

[0069] The shutter 5 for shading exists like an example 1 in a form which is inserted into the drive coils 4a and 4b of the reticle 
scan stage 4. The shutter 5 for shading is driven by the motor 17 for a drive, and is checked with the localization photosensor 18 
of the shutter 5 for this shading. 

[0070] The aforementioned motor 17 for a drive and a photosensor 18 are connected to the pellicle foreign matter adhesion 
inspection control section 10, respectively. 

[( )07 1 ] Hereafter, operation of this example is explained using drawing 6 . On the reticle scan stage 4, vacuum adsorption is 
carried out and the reticle 3 conveyed by the reticle conveyance section 1 on the reticle scan stage 4 is fixed. If a reticle 3 is fixed 
on the scanning stage 4, the pellicle foreign matter adhesion inspection control section 10 will judge the reticle to which this 
reticle performs pellicle foreign matter adhesion inspection, or the reticle which does not inspect but performs exposure 
processing as it is using the information on the man-machine-interface section 1 2 of equipment. 

[< )( )72] When not conducting pellicle foreign matter adhesion inspection, the state of the shading shutter 5 is checked, if it is a 
closed state, the shutter 5 for shading will be opened and exposure operation will be performed through initialization of the 
scanning stage 4. 

[0073] If it is the reticle which conducts pellicle foreign matter adhesion inspection, the pellicle foreign matter adhesion 
inspection control section 1 0 will input the output signal of the shading shutter localization photosensor 1 8, and will check the 
state of the shading shutter 5. 

[0074] With the shading shutter localization photosensor 18, when the shutter 5 for shading detects it as an open state, checking 

the output of the shading shutter localization photosensor 18, the pellicle foreign matter adhesion inspection control section 10 

drives the drive motor 17 of the shutter 5 for shading, and makes the shading shutter 5 a closed state. 

[0< >75] When the shutter 5 for shading detects it as a closed state, drive operation of the aforementioned shading shutter is 

skipped. 

[01 >76] If it checks that the shading shutter 5 is a closed state with the shading shutter localization photosensor 1 8, simultaneously 
with it, the mirror 22 for switching an optical path will be driven, and the light used for exposure will be led to the incidence side 
of an image guide 2 1 . Moreover, the pellicle foreign matter adhesion inspection control section 1 0 lets a mother board 1 9 pass, 
and outputs the standby signal for making a laser beam the move command to an initial valve position emit light to DDO 1 1 to an 
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excimcr laser to the scanning stage control section 9 in advance. 

[0077] The scanning stage control section 9 will move the reticle scan stage 4 to an initial valve position for affix measurement, if 
the move command to an initial valve position is received When movement to an initial valve position is completed by the reticle 
scan stage 4 and the excimer laser head 1 1 will be in a standby state, the pellicle foreign matter adhesion inspection control 
section 1 0 outputs a signal for inspection of an affix to a start and an excimer laser at DDO 1 1 , and makes an excimer laser emit 
light. It can come, simultaneously a scanning operation start command is outputted to a scanning stage control section, and affix 
inspection is conducted. 

[0078] Affix inspection is explained using drawing 6 (a) and (b ). As shown in drawing 6 (a), the laser beam 20 outputted from 
the excimer laser head 1 1 passes an image guide 21, and is led to a reticle 3. At this time, the outgoing radiation mouth of an 
image guide 2 1 has a rectangular form, in order to illuminate the exposure slit of a scanning stage, the equivalent position, and an 
equivalent area. The reticle 3 which inspects the bottom of the laser beam 20 by which outgoing radiation was carried out from 
the image guide 2 1 carries out a scan with the scanning stage 4. 

[0079] As shown in drawing 6 (b), when an affix 15 is in the pellicle 14 on a reticle 3, a laser beam 20 is diffused in an affix 15. 
In the case of an excimer laser, fluorescence is emitted as this diffused light. 

[0080] Since slit drawing equivalent to the scanning slit for scanning exposure is attached in the pellicle foreign matter adhesion 
inspection detecting element 2, In the position of the signal which detected the diffused light emitted from the contaminant in 
exposure area, and was amplified in the preamplifier section 8, and the scanning stage 4 outputted from the scanning stage control 
section 1 9, without detecting the fluorescence outside exposure area As soon as a control section detects the position of an affix 
15, it displavs graphically the position of the contaminant which detected the man-machine-interface section 12 to through and the 
display 13. [ pellicle foreign matter adhesion inspection ] [ 10 ] 

[0081 ] With the data which carried out [ aforementioned ] inspection, when it becomes rejection according to conditions, such as 
the number of a contaminant, and a size, it is determined whether to expose a check as it is using the information on the 
man-machine-interface section 12 or collect. 

[0082] When it becomes acceptance, or when performing exposure of a check, the shutter 5 for shading is opened, stage 
initialization equivalent to 1 12 of the aforementioned sequence is performed, and it goes into exposure operation. At this time, it 
indicates that it went into the exposure state through the man-machine -interface section 12. 
[0083] 

[The example of a device process] Next, the example of the process of the device using the aligner which has the pellicle and 
reticle test equipment which gave [ above-mentioned ] explanation is explained. Drawing 7 shows the flow of manufacture of 
minute devices (semiconductor chips, such as IC and LSI, a liquid crystal panel, CCD, the thin film magnetic head, micro 
machine, etc.). The pattern design of a device is performed at Step 1 (circuit design) The mask in which the designed pattern was 
formed is manufactured at Step 2 (mask manufacture) On the other hand, at Step 3 (wafer manufacture), a wafer is manufactured 
using material, such as silicon and glass. Step 4 (wafer process) is called last process, and forms an actual circuit on a wafer with 
lithography technology using the mask and wafer which carried out [ above-mentioned ] preparation. The following step 5 
( assembly) is called back process, is a process semiconductor-chip-ized using the wafer produced by Step 4, and includes 
processes, such as an assembly process (dicing, bonding) and a packaging process (chip enclosure). At Step 6 (inspection), the 
check test of the semiconductor device produced at Step 5 of operation, an endurance test, etc. are inspected A semiconductor 
device is completed through such a process and this is shipped ( Step 7 ). 

[0084] Drawing 8 shows the detailed flow of the above-mentioned wafer process. The front face of a wafer is oxidized at Step 1 1 
( oxidization ). An insulator layer is formed m a wafer front face at Step 12 (CVD). At Step 13 (electrode formation), an electrode 
is formed by vacuum evaporationo on a wafer. Ion is driven into a wafer at Step 14 (ion implantation). A sensitization agent is 
applied to a wafer at Step 15 ( resist processing ). At Step 16 (exposure ), printing exposure of the circuit pattern of a mask is 
carried out at a wafer by the aligner which has the pellicle and reticle test equipment which gave [ above-mentioned ] explanation. 
The exposed wafer is developed at Step 17 (development). At Step 18 (etching), portions other than the developed resist image 
are shaved off. The resist which etching could be managed with Step 19 (resist ablation), and became unnecessary is removed. By 
carrying out by repeating these steps, a circuit pattern is formed on a wafer multiplex. 

[0085] If the process of this example is used, the highly-integrated device for which manufacture was difficult can be 

conventionally manufactured to a low cost. 

[0086] 

[Effect of the Invention] By conducting pellicle foreign matter adhesion inspection on the equipment scan stage used for exposure 
according to this invention, as explained above The place only for pellicle foreign matter adhesion inspection stages becomes 
unnecessary, and the SU **-SU efficiency inside equipment is gathered. Equipment is miniaturized, the space efficiency in a 
clean room is gathered, and it becomes possible to lower total cost. In order to inspect a reticle state just before being able to 
inspect by there being no movement of the reticle between a pellicle foreign matter adhesion inspection stage and the scanning 
stage for exposure, and losing the problem of the contaminant adhesion generated at the time of movement of a reticle and actually 
using it, It becomes possible to prevent manufacture of the poor product by the cause of a contaminant etc., and a poor element. 
[0087] In addition, since the wavelength of the light source to inspect and the actually used light source is the same, the influence 
of the transparency portion of a reticle is lost, and it becomes possible to conduct pellicle foreign matter adhesion inspection, 
without amending for [ many ] making a measurement error and a measurement error into the minimum. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The pellicle and reticle dust-particle-inspection equipment which are characterized by using the exposure light source 
as the light source of a pellicle and reticle inspection in the pellicle and reticle dust-particle-inspection equipment of 
semiconductor fabrication machines and equipment of a scanning method. 

[Claim 2] The pellicle and reticle dust-particle-mspection equipment which are characterized by using a reticle stage or a mask 
stage as a pellicle and a drive stage of reticle inspection in the pellicle and reticle test equipment of semiconductor fabrication 
machines and equipment of a scanning method. 

[Claim 3] The pellicle and reticle dust-particle-inspection equipment which are characterized by conducting a pellicle and a 
reticle dust particle inspection simultaneously with exposure operation of semiconductor fabrication machines and equipment in 
the pellicle and reticle test equipment of semiconductor fabrication machines and equipment of a scanning method. 
[Claim 4] The pellicle according to claim 3 and reticle dust-particle-inspection equipment which are characterized by displaying 
an error in the pellicle and reticle test equipment of semiconductor fabrication machines and equipment of a scanning method 
based on the result which conducted the pellicle and the reticle dust particle inspection simultaneously with exposure operation of 
semiconductor fabrication machines and equipment. 

[Claim 5] The pellicle according to claim 3 and reticle dust-particle-mspection equipment which are characterized by displaying 
reticle washing time as compared with the result which measured last time the result which conducted the pellicle and the reticle 
dust particle inspection simultaneously with exposure operation of semiconductor fabrication machines and equipment in the 
pellicle and reticle test equipment of semiconductor fabrication machines and equipment of a scanning method. 
[Claim 6] The device manufacture method characterized by manufacturing a device using the aligner w r hich has a pellicle 
according to claim 1 to 5 and reticle test equipment. 
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05) . 

[0046] vi-nvx^^yxf-V 4^WR&M^ 

<mmnf^j i . iipox^i/vi/- if-^y k 1 1 &X 

0»ift^98S?rgflte. x.*is~?U—f-^--v ¥11 20 

6) . 

[0047] ttmvMmz^xms u> , (b)£ 

fflV^TUiW.S. 03 (a) IZTpZtl&XoiZ. X*>< 
F 1 1 fre>itiJ}Ztl*:U— Oli 
Bra*7£jI£LVf-?^3'^atfU>„ *W— 3fe 
2 0£OT£SSE-t h V^r7)V 3 #X3f^ y^f- ^'4 fc 

kfefcx^yt*. 30 

[0048] 03 (b) {Z*Ztl&£?£. )V3 
±.(0*1 'J 1 4 CftVNi 1 5 £S&**4, U— (f-3t 
2 0(ift*ft|l 5££tv?]£ft3it&. xdf^W-^f 

[ 0 0 4 9 ] *OJ ^^^f+««l*«(aiiat2 a . 2 b£ 
fcViTXJr^>S3KW^<7)XJf-vyx 'J •/ McfflS-f 
SxyyF8D#nR9tt(iT S3txUT^ 

-^ffl^i gA^waj^j^ii^xdf^vx^-^^o 40 
[0050] aaittUfcT-^-ti o . r^wffl 

vy7y-W^-7x^|!l 2<?)fflf«(Ci0'?-O 

(Xf7ri07, 1 08, 1 09). 

[005 1] ttMWVMft 50 
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ill). ma£>—yyx<r>l 1 2tffl§-tSxx->'' 
U)»Hk (Xr-yTl 1 2) HffcK IBBWftiA*. 
dcoi^. -?>v^-y-f y^-7x-fx35i 2£SL 

[0052] [mtn2] mim2\±mmi tmmt 

mtX'hhiiK ti&cois-lryxVm:Z>. wt, 0 
1. 03. 04^ffifflLT«at«H((7)iW^iCO^TgtBB 
-fS. 7MIB*&lKJ:9^f-?^x^>'Xx- 
^CJft&SiifcW-^BH;. P^^;UX4f+yxx 
-^'4±t*^l»*$il@^2iX&. * 3 

+ yxr->4±t@^$ni»t. ifctx^ -y^-ScO 
«S^«I2LWK»-Ci>^ ig7£Jfjj^-y?-5£gB 
X*^Xr-x4<0*U»Hfc£'Vt. S*»>ft£fT 
viafcRi^t^U^^M!|*lft*«a^P10J±. g 

[ o o 5 3 ] ^/ummmi^n^d v+dvx- 

K19^jfiLT. X*vyX7—iSmW&9frt>mm 

ttohotf-m^. x^yxT-ixnm.'m^. * 

^xdf^vu-if-^v-y Kl l*^«. l/-1f-3££» 
[0 0 54] X^f-WX^-^'$lJ»S9<±. X^ix?l^ 

— f 1 1 tmm*n*)%ifit>mmitticxh 
[oo55] nmmuz^xms (a) . <b)* 

m^xmtth. 03 (a) tc*?ii&J;at:. xdfi^ 
7l/-f-\-/ F 1 1 ^f-7t2 0«± 

B3^7l:aiSL.^^-^^3^*^l»„ f-jt 
2 0C0T^eaci--SPf-^/l^3*v X^f^yXx-^4 
fcfck£X^>"f£„ 

[0 0 56] 03 (b) {C^^il&id^. UmU3 
±<7y<.07)l 1 4 tft#ft 1 5#<J)5:I§&. f-* 
2 0JiW*fi»l SttJV^TK^itS. x^vvl/— T 

[0057] *«3t5rX»J -/ FT'^'J ^^SUlft^Sc 
«!ti5a52a. 2btCfc^TS3txUTl*J<7)*KiijtS:«l 
ajLr'jTyrasT^ii^ixitfs^fc. x^^yxf 
1 9*^coai^?ixSx^^yxf— >-*4<7) 

&rt\ ^;i^^ttft«i*iE$ij»a! i o*if+«tt 1 5 

x-fXSKl 2£ML3^S1 3H«T»lL^c:^c0fig$: 
[0058] ijiffdfcSUrT-^-KJ: 1 ^ r^^HB 
kW>h*$&. -?y-?is-y4y?-7 3 ,4x&i2 
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[0059Uit. mfy$2 J: 
X35 1 2t^5rfi :: 3r3 . 

[0060] L9?^ 3 ] wt, *m.mw>n?z, . 

J:-»T» >VXr-i;<r)l<r>V1-9 )VimdtLX 

[oo6i] mmitnt<. 

3 £]^^&;to6<^?-?/Mfc*35 l 

^vyXr-i/AliMg-WkL. X*v y Ay— is 41 20 

[ 0 0 6 2 ] 9)VX* v yXy-~>4 J4H l i.^I 
trfi$\\,zm>x* -v > Srtf =2: v ^f - 7 ;t 3 ±cofiPf /t* 

[00 6 3] X^-v>'X-r-^3±fc«. ^VtfisWh 

*«(4«ittja2tc^i6)-r&ttat^ sbtas-cixM*- 

^'#4 F2 l*^S£irO^. *4^->-';5f4 K2 1 
*>7Jt#«cUL IWflW^flMli 5 5- 2 2*qfc&» 30 

[0064] v&9)vx*xyx^—i;4<rrfwz\i.* 

MIflP VX 6 *>'{4a LT v v& . 
[0065]4fc. x*yVk~ r-0>9B&&1b-*l 

•thtzitxnwmvyxi omzAsy-t )V3*ft\^x . 
«B<0JHWJiarr* & is v f-ft»ix* y7i/ 

-if-^-/Hi ltTMtsh. «iaira*i'VX7t: 
[0066] 8(±^'j ^>imv»n*m&mtii^2i}^ J n', 

[ 0 0 6 7 ] r'j r yr»836»^>aj*s*tfe©9tt. ^ 

U7;HI*f««aBW»»10t:A*3iiS. * 

u ^ * gfttfmeMmi 1 0 c« . je^tw ^ * <? 50 



#£120 0 0-3 0 524 9 
1 0 

^-5^Sflll2fl^. X^y7l/-f-^7Hl 1*» 
jf,OX*yA4H^AA$*i4. ^'J^JUHWtffl* 
1EIMW1 Ott-nr-sK-K 1 9±fcti*U KiiSv-f 

-*-fi 9Hza\^xx^^yxy---j4cnmmm 

9, gB#<B^£ff&o£ft<04y?-7x4x35l 

[0068] SS*U$**£?t& 5 fcAO-f V?-7x 
4X351 2 fcti, 7y7y-W y?-7i^fXt LT 
3>"7-yHbS«l 3#8»;&;fi"0>4. 

[0069] Uttsfll fcRtiot, jBtlfly-vy*- 
5{iW^^^X4r+>-Xr-i/4 (Olin^Ma, 4 

5£7H5BI|g7 * h-fc 1 8 Tfl^fiS . 
[0070] IfllfiffiWfflt-^- 1 7t7tl~m- 

1 0 0 7 1 3 JUT. m 6 SrttE LT^fttfeflOiMft;:-? 

■vyx-r- S/'4Jitm^i»*^^@^?fLSo 
3* { X^r+>-Xr->''4±tHSSit6fc, 'S.'J^UI 
ftfttMttMMi 1 0i±$m<7>-?y-?i/-y4 y?-y 
x 4X351 2<o«*fcJ:9, *Vf-^Wi^i;^^WHi 

[ 0 0 7 2 ] ^'J ^;PWWMWaEtfPSr*>«rv^, 

fflv--V-y^-5$:IB^, X^yXT-iMcOttHHfcS- 

[0 074] jgjt^ y^-fiSillg^^-h-fey-^-l 

^;us^#«tiESij»a5 1 oiijg*^^ y ^-ea 
[0075] ifefcffl^A* ••/ 5 tmmt mufzm 

mi&Xi/^ yf-vmmibftZx^ yTi-Z. 
[007 6] it*y*v^-ttBWB7*H:>-9--l 

SrWiSL. «*tttffl-tS360*4^-^4 K2 lO 
Altfl!tc#< . i^^'J ^^H»fhlH»BHMV 1 Oii 
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[0077] x*x>XT-i/®im9i±. wmw^ 

0>J£iS:J-7>F££Jt&fc. 1^?/PX=^>Xt— x 
x^vl^-lf-'SyKl ItfxfyrtJW&lztch 

t . ^ u ^7t-iHiifnnttMim i o jift*^*^^ 

[0078] W»?*«actO^T@6 (a) . (b)£ 

m^xwrn-z. 06(a) K^n*^^ x*x 

y K l 1 frt>&jiZti£iU-<f-lt2 o 
^>ai3t£fl*:P— r-3K2 0OTJ«Eit-rS^f-^;W3 20 

tfx* -v > xf - ^4 1 b t> tx* * y-ti . 

[00 79] 06 (b) tZijkZtl&XotZ^ 
9)V 1 4 (Cft^ft 1 5#J>6%£. 
2 0Jitt#ftl 5£fcWCi6fjt£*i&„ x=*5^W- if 

[0080] ^j^^mmm^Emta^iza^x. 

X*vyg%cr)t;lib<7)X*vyxV f Mcffi^&X'J 
WSttZ>m:<. S3ex'JTrtcor^*^5Wr^^rffi 

m^zmt. 7VTyru8x-imztit:m^t. x so 

stvyxT-isWW&i 9frt><r>\}!,1)ZtiZ>x**yx 

T-iS4cr>mw.T. *v?*9m*&a!mi o 

-yAy9--?x.4x&\ 2£iiL. ^bnSH 3C80J] 
[0081] luE«aEL7tr-^-tJ; 0 . r^coffl 

vyvi-W /7-7x^xai 2cOfif«tJ;D'e<7) 
[0082] flSE^tefcfcofc*^ ££fctaa0)S£ 40 

r>xm 1 2{zm-rz.xT~ismsnt£ft%^mx 

1 2S:aLTS3t*t«{'Aojt*5r^^-|. 0 
[0083] 

[T^xm/Ti£<93lifc<H] *tJJB»MLfc^'J^ 

CCD. »K«SSA>yF. 7^nVy->¥) (OSBS 50 
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*>7n-fc*-*\ Xf-yTl (HBSff-) mf^-i* 

\tmitz>^-y*B$.Ltz-?x?i:mft-th. - 

Xf 773 <>7x;\Sj£) X'iiis'J^y^tfvxm 

rn-bx) nmxmtmsit. ±.ssmitz-?x? 

momzBtfith. <kox7->75 m*iLX) im 
iMtmiti^ XT- yy-Aizx^xfm^tLfz^^ 

m^X¥&fcl-v7{t-?&I.fiX't> *) . r -y-feyyux 

(^-•y7°3tA) ^<DHS££tr. Xf»/76 (MS) f 
liXf 7/5 Tft«$^¥«ftT^M X«»ft«l2f- 

&x¥mft7>uxtf%s&L. ztitfm (xt77 

7) 

[0 084 ] HSfdiE^xvxrn-kX^PWfe^n- 
£5?*. Xf771 1 (Hfc) T'tt'7X/v7)3EH£8Kk 
Xf- yT12 (CVD) Tti^X^^B^Ifeg 

mzmm-z. xx-/ri3 -m^x^i 

fm&) X'i±vxj\t,z4 *y£ii*>mj. xt /TI 5 

(uisxhwz) x'tevxjMzBjmzmfi-fh. xf 
9)vm&w*b^hmtMkmz x ~?x~?x ^<o@k^- 

^-y^^xyst^ftS^-tl,. xf77l7(Si) 
T'{iS3tLfOxyN5r3gfli-ri,„ Xx vT18 (x-yf- 

xf77i9 ( v ax v-mrn) Tax y i- y ytmLx- 
^mt^->tzu^xhijum< . ztihnxT-/-?* 

[0085] jmfflnzmijmzm^tiii. mtim 

&z\)ivx'Zh. 

[0086] 

x-^'#ffl^3r*^i: =flr 0 . HSrt^x^-x^ 

x^-vu<r>v+?)v<r>mfc<. m&zftKomK- 

[0 08 7] «aE-tS3t«i:llie(Cffiffl^-&^ 



1 3 

[02] l^-^X^yXT-^fc^^v-A-y?- 

[03 ] ^'J 7;P±«Jl!ftOf+#£H££^L*:0-t'*> 
4. 

[04 ] immffMfti/-i->***Ltz7ti-i-v 
[05 ] *mfrm39mmThh^mmm.n\s 
[06 1 9>vh<mmi:mfe.z^LKmx'bh . 

[07 ] tt/hT'<4X0>8i&<D7n— 

[08] >>i^\7n-bX(7)SI^7n-^^t. 
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1 : W-?;HBS«. 2. 2a. 2b :*VJ?frm*tt 

m^nKfr<nKv?)vmttm®&mr,u. 3 : 

7/k 4 : Uf-^X^f-vVX-f— ^\ 4a, 4b:l^ 
^-^^X^rr>-XT-^'4C0aaft3^;K 5:jgftj^ 
■y^~» 6 : g^V-yX, 7 : SWER^X* 8 : 7°'J 
9 : X^yXx-^OSIWSS. 10:^ 
'J 1 1 :X*5/VW~ f-^ 

-/ 1 2 : >f y^-7x>fxaf v 13:7>7^y 
10 >(^-7x^XtU3yy-;l^3, 14:^'J 
7/K 1 5 : fl**, 1 6 : *OJ ?/H*. 1 7 : £3fcffl 
i^-y^-SflBWB*-*-. 18 :«3effl>"Vy^ 
-5<7)fi®«ia27=r h-b>-^-. 1 9 : V-«F-*-h\ 

2 0 : U— f-±. 2 1 : 4 h\ 2 2 : 3KB 

101~113:V7hWf7 

T. 
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